F or many years, the contact lens field had focused on safety associated with contact lens wear-and for good reason, given the lack of understanding of the risk factors and etiology of serious complications such as microbial keratitis. However, as knowledge came to light on these complications through the 1980s and 1990s, it allowed for practitioners to become more comfortable managing these complications, along with the introduction of products that helped reduce or prevent some of these problems. It was during this time, beginning in the mid-1980s, that the field itself became cognizant of the issues associated with comfort, or discomfort, during contact lens wear.
Since that time, we have witnessed the field (and industry) shift its attention toward understanding the issue of contact lens discomfort (CLD). Contact lens discomfort is a substantial and burdensome problem experienced frequently by contact lens wearers. It is well established that most contact lens wearers experience CLD, at least occasionally, although many experience CLD to such a severity that they feel compelled to alter their wearing habits. Common, although palliative at best, treatments include the periodic use of rewetting drops, contact lens removal, contact lens refitting (using different lens designs or materials or replacement schedules), and changes in the contact lens care solutions or regimens, in addition to other less commonly used approaches including topical or systemic medications, alterations in diet, and punctal plugs. Ultimately, CLD is the primary factor associated with permanent discontinuation from contact lens wear.
Given the importance of the issue of CLD to both patients and practitioners alike, the time was right to move the field forward by taking steps to bring global consensus to our current understanding of this condition.
PURPOSE AND OBJECTIVES
In recognition of this need, and after discussions with international experts (i.e., Jennifer Craig, Gary Foulks, Lyndon Jones, Eric Papas, Jason Nichols, Kelly Nichols, Fiona Stapleton, and Mark Willcox) in January 2012, David Sullivan, president of the Tear Film & Ocular Surface Society (TFOS), recommended to the TFOS governing board that TFOS sponsor a workshop on CLD. The goal would be to build a global consensus concerning CLD using an evidence-based approach. The TFOS governing board agreed. TFOS raised funds from industry to support this initiative, invited individuals to serve on a steering committee, and asked this committee to establish detailed objectives, project a timeline, and select additional workshop participants. TFOS also selected Investigative Ophthalmology and Visual Science (IOVS) to publish the CLD Workshop report after consultation with members of the governing board and steering committee.
PROCESS Organization
A steering committee was formed in February 2012 and met in June 2012 in San Diego, California. The membership of the steering committee can be found in Table 1 .
The steering committee was charged with several tasks, and the CLD Workshop was modeled after two prior workshops, both sponsored by TFOS: the Dry Eye Workshop (DEWS; provided in the public domain by TFOS at http://www.tearfilm. org/tearfilm-reports-dews-report.php) and the Meibomian Gland Dysfunction (MGD; provided in the public domain by TFOS at http://www.tearfilm.org/tearfilm-reports-mgdreport.
Copyright 2013 The Association for Research in Vision and Ophthalmology, Inc. www.iovs.org j ISSN: 1552-5783 TFOS1 php) Workshop. The first charge of the steering committee was to develop the CLD Workshop's mission, including a series of critical content areas and aims and objectives for workshop focus. These were developed by the steering committee as they were seen as key areas that would serve as the thematic foundation for the workshop in terms of their importance in characterizing CLD. The mission of the CLD Workshop was as follows:
1. Conduct an evidence-based evaluation of CLD in health and disease; 2. Develop a contemporary understanding of the definition, classification, epidemiology, and neurobiology of CLD; 3. Examine the role of lens materials, design, and care in the etiology of CLD; 4. Assess the biocompatibility of contact lenses with the tear film and ocular surface; 5. Develop appropriate norms of trial design, including outcome measures for CLD; 6. Develop recommendations for the management and therapy of CLD; and 7. Develop recommendations for future innovative research in CLD.
Following the creation of the CLD Workshop's mission, a second charge of the steering committee was the formation of nine specific subcommittees, including their membership. In total, 79 international experts were assembled to develop and achieve consensus on CLD using an evidence-based approach. The steering committee also appointed subcommittee chairs and steering committee liaisons to each subcommittee. The subcommittees and their membership can be found in Table 2 .
Workshop Process
The CLD Workshop spanned an approximate 18-month period from beginning to end, and included a series of meetings and open presentations of the various subcommittees on the approach and content. Once each subcommittee was formed and members accepted their invitation for involvement, each of the eight subcommittees (Table 2 ) met for a one-to one-and a half-day in-person meeting in September and October 2012 in various locations across the world in order to develop draft subcommittee report outlines. The subcommittee outlines were intended to document the scope and aims of each subcommittee and were to be developed in draft form by each subcommittee. Following the subcommittee meetings, each subcommittee submitted a draft outline to the entire workshop for review and content by mid-October 2012. Following an open period of comment, the steering committee reviewed and edited each outline, followed by approval of each outline and return of a final outline to the various subcommittees. The steering committee was charged with oversight of all subcommittee outlines to ensure that the outlines were broad in scope yet not overly redundant with one another.
Following steering committee approval of the final outlines, the subcommittees were charged with developing a draft version of the subcommittee report (based on the content outline). Again, these reports were intended to be evidence based, using the American Academy of Ophthalmology's Preferred Practice Pattern guidelines for levels of evidence. By steering committee directive, the subcommittees were primarily asked to focus on peer-reviewed literature, but could include non-peer-reviewed literature in their reports when needed (e.g., when there was no peer-reviewed literature).
Subcommittee representatives reviewed their progress at a meeting of the Industry Liaison Subcommittee (ILS) in Houston, Texas, in January 2013. The role of the ILS was to provide proactive and reactive comments about the goals of, and draft reports from, all other subcommittees. Toward that end, ILS members forwarded their constructive critiques to specific subcommittees for their consideration. In this way the workshop process was able to benefit from the collective experience and knowledge of all industry sponsors.
Subcommittee draft reports were due to the steering committee by April 1, 2013, in anticipation of a post-Association for Research in Vision and Ophthalmology (ARVO) TFOS CLD Workshop plenary session (May 10-11, 2013, Seattle, WA). All subcommittee report drafts were openly circulated prior to the post-ARVO meeting to the entire CLD Workshop for review.
At the post-ARVO plenary session, the eight subcommittee chairs presented the draft version of their subcommittee reports to all members of the CLD Workshop in attendance (the entire CLD Workshop membership). This was an open period for further comments, suggestions, dialogue, development, and refinement of the draft reports. Each subcommittee was then tasked with refining their draft reports and submitting them to the steering committee by June 1, 2013.
Following submission of the draft reports to the steering committee, the reports were assigned to the Harmonization Subcommittee appointed by the steering committee, the membership of which can be found in Table 3 . The goals of the Harmonization Subcommittee were to review, edit, and develop the subcommittee draft reports to ensure that all content included was evidence based and that the content was expansive and broad in scope. Further, the Harmonization Subcommittee was tasked by review of all of the eight subcommittee reports to have a global overview of the content of each, also ensuring that each report was focused on its outlines and on removing redundancies.
The subcommittee report harmonization period lasted through September 2013, and once each report was taken through the harmonization process and finalized, the final version was returned to the subcommittee for their review. Lastly, the reports were submitted to IOVS prior to the TFOS Seventh International Conference on the Tear Film & Ocular Surface: Basic Science and Clinical Relevance (Taormina, Sicily, September 18-21, 2013) . During this conference, the CLD Workshop reports were presented to the public for the very first time.
FUTURE DIRECTIONS
While the details of the subcommittee reports and findings are found within the pages of this journal, it is important to recognize that it became apparent to many involved in the workshop process that ''we just don't know as much as we thought we knew'' about CLD. While there are hundreds, even perhaps thousands, of scientific papers that may relate to CLD in some way, it is clear that there are still significant gaps in our knowledge about this condition.
While it is obvious that CLD is a condition associated with the wearing of contact lenses, the condition remains equivocal in many senses. Below are key areas that need further study, delineation, and characterization, broken down by subcommittee.
Definition and Classification
1. Relative to classifying CLD, is it appropriate to differentiate CLD as distinct from dry eye disease, given the significant overlap of phenotypic characteristics of the two conditions? 2. Are there better ways to classify CLD, rather than focusing on contact lens and patient attributes?
Epidemiology 1. What is the natural history of CLD? What is the average age of onset, and how long do patients live with CLD prior to dropping out of contact lenses? Trial Design and Outcomes 1. How will the definition of CLD as determined in this workshop report be adopted in clinical trial research? 2. Can trial design be better standardized and can validated endpoints be agreed upon? 3. Is it possible to determine specific objective outcomes, or even biomarkers, that predict symptoms reported by patients with CLD?
Management and Therapy 1. It is well recognized that most management strategies and therapies used in managing CLD are not entirely effective. What investments are needed to move the field forward to advance clinical care of these patients? 2. How can future knowledge of the impact of various contact lens materials and care solution attributes be harnessed into improving the care of the patient with CLD? 3. Are pharmaceutical agents or devices alone, or in combination with contact lenses, able to improve CLD in order to prolong safe and comfortable wear of contact lenses?
CONCLUSIONS
The TFOS International Workshop on Contact Lens Discomfort was an 18-month process of open communication, dialogue, and transparency among workshop participants that culminated in a series of evidence-based reports. These eight reports are the work and dedication of 79 global experts, and are the consensus-based efforts that define the current state of CLD, a condition characterized by episodic or persistent adverse ocular sensations that can ultimately lead to decreased wearing time or discontinuation of contact lens wear. It is the aspiration of those involved in the CLD Workshop that these reports serve as a blueprint for future research and clinical activity such that CLD can be reduced or eliminated, leading to successful longterm wear of contact lenses for millions of people across the world.
